1. Introduction
===============

Back pain (BP) is one of the most prevalent musculoskeletal disorders and, as a consequence, it has become a significant problem of the contemporary society.^\[[@R1],[@R2],[@R3]\]^ Epidemiological data indicate that BP exists not only among adults but also among children and youth.^\[[@R3]--[@R9]\]^ What is more, BP experienced in young age leads to its more common occurrence in adulthood.^\[[@R10],[@R11]\]^ Unsurprisingly, the high prevalence and care-seeking translate into a substantial financial burden for the society. A study in the US estimated that the annual costs of chronic pain in adolescents aged 10 to 17, where musculoskeletal pain comprised the largest proportion, were \$19.5 billion.^\[[@R12]\]^ A large survey in Germany estimated minimum direct costs of the treatment of individuals under 25 with back disorders at the level of 100 million per year.^\[[@R13]\]^ Although data documenting the costs associated with children\'s BP are sparse, they appear to be substantial, which means that investigation into prevention and treatment is worthwhile from an economic perspective.

What is important, BP is not only a musculoskeletal system disease, but it may also lead to many different disturbances determining the quality of life. Lopez-Lopez et al and Calvo-Lobo at al, indicated the relation between BP and depression.^\[[@R14]--[@R15]\]^ Other authors emphasized the connection between chronic BP and a compromised quality of life,^\[[@R16]\]^ sleep disturbance,^\[[@R17]\]^ and increased utilization of health care resources.^\[[@R18]\]^

To date, a few interesting studies have been published concerning BP in Polish children and youth.^\[[@R19]--[@R20]\]^ However, they included relatively small study groups, which could limit their conclusions. What is more, most of the papers in this field have focused only on 1 part of the spine (e.g., lumbar or cervical pain).

The aim of the study is to characterize BP (in the period of 12 months) in more than 11,000 children and youth aged 10 to 19 from eastern Poland. A big sample size, wide age range, and the fact that all parts of the spine (cervical, thoracic, and lumbar) were taken into account will make it possible to comprehensively assess the characteristics of BP in the population of Polish children and youth.

2. Methods
==========

2.1. Materials
--------------

The study included 11619 children and youth (6254 girls and 5365 boys) from eastern Poland. The sample was selected in 2-phase group sampling. In the first phase, schools from 3 levels of education (primary, lower-secondary, and upper-secondary schools) were randomly selected in particular towns. In the second phase, particular classes were selected (stratified phase sampling).^\[[@R21]\]^ Ultimately, the study included students from the 4th to 6th grade of primary school (children aged 10--13), the 1st to 3rd grade of lower-secondary school (14--16 years) and the 1st to 3rd grade of upper-secondary school (17--19 years). Students who gave their consent to participate in the study were qualified to it. A final analysis included 11424 questionnaires, which constitutes 98.3% of the total number of the participants.

2.2. Methods
------------

An original questionnaire was applied as a research tool. All the students completed the questionnaire during school classes with the one of the study authors present. The questionnaire included single-choice (9) and multiple-choice (7) questions.

The main part of the questionnaire concerned the following aspects:

1.  experiencing or not BP within the last year (12 months). Individuals who gave a negative response to this question did not complete the remaining part of the questionnaire,

2.  the frequency and location of BP,

3.  types of situations in which BP occurred or increased,

4.  ways of dealing with pain and the knowledge of ergonomics.

Before the study, the reliability of the questionnaire was assessed by conducting the survey twice in a group of 60 individuals (20 students from 3 levels of education) with a month-long interval.

The survey was anonymous and voluntary.

All subjects gave their informed consent for inclusion before they participated in the study. The study was conducted in accordance with the Declaration of Helsinki, and the protocol was approved by the Senate Research Ethics Committee of Jozef Pilsudski University of Physical Education in Warsaw, Poland (research number---Statutory Research DS. 183).

2.3. Statistical analysis
-------------------------

Calculations were made with the use of Microsoft Excel 2007 and SPSS 9.0 (SPSS, IL) software. In the statistical analysis, descriptive statistics were used. To analyze the collected research results, a non-parametric test based on Chi-square function was employed. The reliability of the questionnaire was evaluated with Kappa coefficient. The value of alpha \<.05 was established as the significance level.

3. Results
==========

3.1. Pilot reliability study
----------------------------

The Kappa coefficient value for all the analyzed variables was equal to or higher than 0.91. No significant differences between the results obtained in the 2 tests were revealed (*P* \<.05).

3.2. Prevalence of BP
---------------------

From among 11424 of the participants, 8498 (74.4%) respondents declared that they had experienced BP within the last 12 months. Girls reported BP more often than boys (82.8% vs 64.3%). Such a situation occurred in all the age groups. The percentage of individuals reporting BP increased with age of participants, both among girls and boys (*P* \<.05) (Table [1](#T1){ref-type="table"}).

###### 

The prevalence of BP with regard to sex and age of the respondents (n = 11424).
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Afterward, the frequency of BP with regard to the number of hours a day spent in a sedentary position was analyzed. The percentage of individuals who spent more than 5 hours a day in a sedentary position increased with age (72.4% vs 86.9% vs 92.6%) (*P* \<.05). Simultaneously, the percentage of the respondents who spent less than 5 hours in this position decreased (27.6% vs 13.1% vs 7.4%) (*P* \<.05). Such a situation occurred both in the group of individuals who declared BP and among those who did not (Table [2](#T2){ref-type="table"}).

###### 

The prevalence of BP with regard to the number of hours spent in a sedentary position and students' age (n = 11424).
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Students with BP spent more than 5 hours per day in a sedentary position more often than students without BP (88.5% vs 69.4) (*P* \<.05) (Table [2](#T2){ref-type="table"}).

The frequency of occurrence of BP depending on school backpack weight was the next aspect included in the analysis. The results indicate that students reporting BP declared that their backpack was heavy more often than their counterparts who did not report BP (59.6% vs 43.3%). This situation occurred in all the age groups (*P* \<.05) (Table [3](#T3){ref-type="table"}).

###### 

The prevalence of BP in students with regard to the declared backpack weight and students' age (n = 11424).
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3.3. Frequency, location, and circumstances of BP
-------------------------------------------------

While analyzing the frequency of occurrence of BP, it was noted that the respondents who experienced pain rarely, that is, 1 to 2 times a year constituted the largest group. This state was declared by 55.1% of the respondents. The analysis of the frequency of BP with regard to sex revealed that boys declared BP occurring 1 to 2 times a year more often than girls (61.2% vs 51.2%); however, the percentage of boys declaring frequent or constant pain was lower than the percentage of girls (7.9% vs 10.8%) (Table [4](#T4){ref-type="table"}).

###### 

The frequency, location and circumstances in which BP occurred in the group of students with regard to their age (n = 8498).
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When analyzing the frequency of BP with regard to age, it was observed that the percentage of the respondents reporting very rare cases of BP (1--2 times a year) decreased with age (63.9% vs 57.2% vs 49.1%). In turn, the percentage of individuals declaring frequent or constant pain (more than 1--2 months) increased (7.2% vs 8.9% vs 11.4%) (Table [4](#T4){ref-type="table"}).

BP was mainly located in the lumbar spine, which was declared by 55.8% of the respondents. The analysis of pain location depending on the respondents' age showed that in the group of 10 to 13-year-olds, pain was located mainly in the cervical spine (50.3%), while in the groups of 14 to 16-year-olds and 17 to 19-year-olds in the lumbar spine (51.9%, 71.2%) (Table [4](#T4){ref-type="table"}).

Students aged 10 to 13 and 14 to 16 mainly experienced BP when carrying a school backpack, while in the group of 17 to 19-year-olds, BP occurred most often when lifting heavy objects. A considerable group of students declared that they felt BP during physical activities (21.8%) and during physical education (PE) classes (19.1%) (Table [4](#T4){ref-type="table"}).

3.4. Ways of dealing with BP and the students' knowledge of ergonomics
----------------------------------------------------------------------

Only 20.0% students sought medical help due to BP. The percentage of the respondents who went to a physician because of their BP decreased with age (28.8% vs 19.5% vs 16.2%).

The analysis revealed that rest was the most common method of dealing with pain (71.3%), while physiotherapy procedures other than electrotherapy were the second most common way (44.4%). It occurred in all the age groups. A considerable group of students aged 10 to 13 (14.9%), 14 to 16 (12.7%) and 17 to 19 (17.5%) used painkillers to relieve BP (Table [5](#T5){ref-type="table"}).

###### 

Ways of coping with BP and the knowledge of ergonomics among the students with regard to their age (n = 8498).
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Next, the respondents experiencing BP were asked about their knowledge of ergonomics (i.e., how to sit properly or how to prepare a place of work and study). Students who declared the lack of such knowledge constituted the largest group (67.4%). This situation was noted in all the age groups. The 11.9% of the study participants declaring the knowledge of the rules of ergonomics and the ability to apply them constituted 11.9%, however, the number of students declaring this knowledge increased with age (Table [5](#T5){ref-type="table"}).

The largest group was constituted by the respondents who claimed that increasing the level of physical activity (67.2%) and decreasing the weight of a school backpack may reduce BP. According to a considerable group of students (38.9%), limiting the weight of a school backpack could reduce BP as well (Table [5](#T5){ref-type="table"}).

4. Discussion
=============

The study sought to characterize BP (in the period of 12 months) in children and youth aged 10 to 19 from eastern Poland.

The study revealed that BP affected a considerable group of children and youth aged 10 to 19 (74.4%). It could be noted that girls reported BP more often than boys (82.8% vs 64.3%) and the percentage of individuals reporting BP increased with age. Students with BP more often spent more than 5 hours in a sedentary position than students without pain (96.4% vs 63.6%) (*P* \<.05). It was also revealed that students who reported BP more often declared that their backpack was heavy than students without pain (59.6% vs 43.3%).

Similar research on BP in children and youth was carried out in other countries. The study by Wedderkopp et al conducted in Denmark revealed that BP (occurring within the last month before the investigation) occurs in 39% of the children and youth aged 8 to 10 and 14 to 16.^\[[@R22]\]^ In the American study on children aged 12 to 18, Sheir-Neiss et al revealed that BP occurred in 74.4% youths.^\[[@R7]\]^ Ayanniyi et al observed that BP was reported by nearly 60% of the children from Nigeria.^\[[@R23]\]^ Differences in the percentage values obtained in the cited studies may result from the fact that they analyzed different periods in which BP occurred. Some studies analyzed BP occurring within 1 or 2 months preceding the investigation, while other researchers focused on a longer period of 1 year (12 months). The results presented in our study regarded 1 year preceding the investigation, which may have led to the fact that the percentage of the respondents reporting BP was bigger.

The study revealed that BP was mainly located in the lumbar spine, which was reported by over 55.8% of the respondents. The next most common locations were cervical (36.1%) and thoracic (29.6%) spine. Similar findings were presented by Wagenhauser, who concluded that BP was mainly located in the lumbar (53.5%) and cervical spine (23.4%).^\[[@R24]\]^ In turn, the research carried out by Diepenmaat et al indicated that BP was most often located in the cervical spine and then in the lumbar spine.^\[[@R25]\]^ In the study by Wedderkopp et al, it was concluded that in children (8--10 years old) BP was noted mainly in the thoracic spine, while in adolescents (14--16 years old), the prevalence of BP in the thoracic spine was similar to that in the lumbar spine.^\[[@R9]\]^ The obtained results are also contrary to the findings of Vikat et al, who revealed that BP was located in the cervical spine more often than in the lumbar spine.^\[[@R2]\]^ It is difficult to conclude unanimously what causes such big differences regarding the location of BP. However, according to Wedderkopp et al, in the research on children and youth, BP should be analyzed separately for the cervical, thoracic and lumbar spine for clinical and scientific reasons.^\[[@R9]\]^

Our research revealed that the BP occurs mainly during lifting heavy objects (70.7%), carrying a school backpack (67.4%) and maintaining a sedentary position (47.8%). The fact that a considerable group of students felt BP during physical exercises (22.5%) or even during PE classes (22.8%) is an alarming situation.

The data concerning the influence of physical activity on BP which are available in the literature are not unanimous. The study by Harreby et al revealed that high-intensity physical activity correlated with the occurrence of BP.^\[[@R26]\]^ In turn, the lack of correlation between pain and physical activity was confirmed by Diepenmatt and Morgensen et al.^\[[@R25],[@R27]\]^ Contrary results were revealed by Wedderkopp et al, who concluded that high-intensity physical activity in childhood may be treated as a way of preventing BP in older age.^\[[@R22]\]^ The studies by other authors revealed that taking up physical activity by persons experiencing BP protects them against recurring or chronic pain.^\[[@R28]\]^ Very interesting observations were made by Heneweer et al in their study on a group of 3664 participants. They concluded that the correlation between BP and physical activity may be U-shaped. Both a sedentary lifestyle and high-intensity physical activity increased the risk of BP.^\[[@R29]\]^ It shows that both passive lifestyle and excessive activity may increase the risk of BP. The authors concluded that it was the quality, not the quantity of physical activity that was significant. The boundary between moderate and excessive physical activity is also determined by physical fitness. The authors also pointed to the fact that it was significant whether physical activity was taken up as an obligation or voluntarily.^\[[@R29]\]^

The ways of relieving or eliminating BP observed in the study are alarming. Only 20% of the respondents sought physician\'s help. In future studies, it would be worth analyzing reasons for BP in a young population, which can improve the quality of the prevention programs. Considerable groups of students used generally available painkillers to relieve BP. The knowledge of ergonomics and an ability to adapt a place of work and study was also very low (11.9%) and indicates very important role of education in this area.

4.1. Study limitations
----------------------

The presented results are a subjective assessment of the reported BP; however, it should be noted that these are recognized methods of assessing BP.^\[[@R2],[@R22],[@R26],[@R29]\]^ Moreover, the questionnaire was validated, so these limitations did not affect the value of the obtained results significantly.

4.2. Study strengths
--------------------

In the available literature, there are studies which analyze the prevalence of BP in children and youth; however, they are mainly analyses of low BP (LBP) only. We did not limit our study to LBP, as all the segments of the spine (cervical, thoracic, lumbar) were taken into account. A large population sample (11619 study participants) and a broad age range (10--19 years) constitute study strength as it makes it possible to verify the spinal pain occurrence in particular age groups. To our knowledge, this is the first study concerning BP on such a large group of children and youth from Poland.

The reliability of the questionnaire applied in this study was assessed. The Kappa coefficient value for all the analyzed variables was equal to or higher than 0.91, which proves high validity of the questionnaire and the reliability of information gathered with it (a large percentage of responses was obtained (98.3%). This was a basis for an appropriate analysis of the collected material.

5. Conclusions
==============

1.  BP occurred in a large group of students (74.4%) and its prevalence increased with age. The pain was usually rare (1--2 times a year).

2.  The declared BP was mainly located in the lumbar spine. The results of the research showed that a small group of students (20.0%) sought medical help because of BP. Rest was the most common method of dealing with pain (71.3%), while physiotherapy procedures were the second most common way of relieving the pain (44.4%).

3.  Increasing the level of physical activity (67.2%) and decreasing the weight of a school backpack were indicated as factors which may reduce BP.

4.  The students present very low level of knowledge about ergonomics. Therefore, the appropriate education should be included at school.
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